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(54) OPTICAL DISK AND MANUFACTURING METHOD THEREFOR 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical disk which has high recording density and wherein annealing for 
forming exact annealing width can be performed in a short time and to provide a manufacturing method therefor. 
SOLUTION: The optical disk 100 consists of tracks which are magnetically insulated from each other by scanning and 
annealing the land corresponding to the part between tracks with condensed light beams by a prescribed power to reduce 
the magnetic anisotropy of a magnetic film and has power test areas 101b, 105b and 106b for finding the prescribed 
annealing power each consisting of at least one track and provided at any one place of three areas of a specific area within 
a data area 101, an area 105 on the inner peripheral side of the innermost peripheral track of the data area 101 and an 
area 106 on the outer peripheral side of the outermost track of the data area 101 or at a place where the three areas are 
combined. 
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. 3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On the disc-like substrate with which embossing of a pit and the groove was carried out, at least The 1st 
dielectric layer, The data area which is equipped with a magnetic layer and the 2nd dielectric layer, and is used for record 
playback of data It is constituted from the most inner track by two or more trucks which reach an outermost periphery truck. 
Each truck is equipped with two or more segments, and each segment consists of a pit field and a groove field. In said pit 
field The address pit of the for the wobble pit of a pair and for track addresses at least for sample servoes exists. The truck 
for record playback of data established in the data area consists of grooves. It has the truck which intercepted between 
trucks magnetically by scanning and annealing the light beam which made the land top which corresponds between trucks 
condense by predetermined power, and reducing the magnetic anisotropy of a magnetic film. Rather than the most inner 
track of the specific field in said data area, and said data area, further The field by the side of inner circumference, And the 
optical disk characterized by equipping the location which combined any one or said three fields among 3 of the field by 
the side of a periphery fields further rather than the outermost periphery truck of said data area with the power test field for 
finding out said predetermined annealing power which consists of one or more trucks. 

[Claim 2] It is the optical disk according to claim 1 with which said magnetic layer was formed at least in order of the 
magnetic domain wall moving bed, the filter layer, and the recording layer, and the magnetic domain wall which the Curie 
point of a filter layer had, and was imprinted by the magnetic domain wall moving bed in the field more than the Curie point 
of a filter layer by the exposure of the light beam for playback was equipped with the configuration to which it is made to 
move toward the elevated-temperature section. [ lower than the Curie point of at least one layer chosen from the magnetic 
domain wall moving bed and a recording layer ] 

[Claim 3] The optical disk according to claim 1 or 2 to which the magnetic anisotropy of the magnetic film located on a land 
or a land, and its production by scanning the land top which corresponds between trucks the light beam extracted still 
smaller than the light beam used for record playback is reduced from the magnetic anisotropy of the magnetic film located 
on a groove. 

[Claim 4] On the disc-like substrate with which embossing of a pit and the groove was carried out, at least The 1st 
dielectric layer, The data area which is equipped with a magnetic layer and the 2nd dielectric layer, and is used for record 
playback of data It is constituted from the most inner track by two or more trucks which reach an outermost periphery truck. 
Each truck consists of two or more segments, and each segment consists of a pit field and a groove field. In a pit field The 
address pit of the for the wobble pit of a pair and for track addresses at least for sample servoes exists. The truck for 
record playback of data established in the data area consists of grooves. It consists of a truck magnetically intercepted in 
between trucks by scanning and annealing the light beam which made the land top which corresponds between trucks 
condense by predetermined power, and reducing the magnetic anisotropy of a magnetic film. Rather than the most inner 
track of the specific field in said data area, and said data area, further The field by the side of inner circumference, Rather 
than the outermost periphery truck of said data area, further And the inside of 3 of the field by the side of a periphery fields, 
It is the manufacture approach of an optical disk of having established the power test field for finding out said 
predetermined annealing power which consists of one or more trucks in the location which combined any one or said three 
fields. (1 ) The light beam of the playback power which is the power which does not give reversible change to said optical 

2 



disk an said land is applied. Focus, Carry out tracking and one piece or two or more segments in the power test field which 
chose and chose one of said power test fields are made into a unit annealing field, the process which applies the light 
beam of the annealing power for a test from which a value differs more greatly than the value of said playback power for 
said two or more unit annealing fields of every, and (2) - by the scan by said playback power From the difference of the 
reflection factor of two or more unit annealing fields created at said process (1), and the reflection factor of the unit 
annealing field to which the light beam of the annealing power for said test is not applied the process which finds out said 
suitable predetermined annealing power for annealing, and (3) - by said predetermined annealing power found out at said 
process (2) The manufacture approach of the optical disk characterized by including the process of the both sides of the 
truck in said data area which scans and anneals a land at least. 

[Claim 5] One or more segments which constitute a unit annealing field from two or more continuous segments in said 
process (1), and apply the light beam of the annealing power for a test, Arrange by turns the segment more than the piece 
which applies only the light beam of playback power, and it is set at said process (2). The manufacture approach of an 
optical disk according to claim 4 of having a means to detect minute change of a reflection factor in alternating current 
even if it is with [ in a hand of cut ] a reflection factor rose by carrying out the continuation scan of said unit annealing field 
by playback power. 

[Claim 6] Choose two or more power test fields, and said process (1) and (2) are carried out, respectively. Ask for said 
optimal annealing power for said every power test field, and the optimal annealing power considered to be suitable for 
every disk radius location from the relation between the radius location of two or more of said power test fields and said 
optimal annealing power is computed. Said process (3) is the manufacture approach of the optical disk according to claim 
4 or 5 using the optimal annealing power according to the radius location of said land which should be carried out 
annealing. 

[Claim 7] On the disc-like substrate with which embossing of a pit and the groove was carried out, at least The 1st 
dielectric layer, The data area used for record playback of data including a magnetic layer and the 2nd dielectric layer It is 
constituted from the most inner track by two or more trucks which reach an outermost periphery truck. Each truck consists 
of two or more segments, and each segment consists of a pit field and a groove field. In a pit field The address pit of the 
for the wobble pit of a pair and for track addresses at least for sample servoes exists. The truck for record playback of data 
established in the data area consists of grooves. It consists of a truck magnetically intercepted in between trucks by 
scanning and annealing the light beam which made the land top which corresponds between trucks condense by 
predetermined power, and reducing the magnetic anisotropy of a magnetic film. Rather than the most inner track of the 
specific field in said data area, and said data area, further The field by the side of inner circumference, Rather than the 
outermost periphery truck of said data area, further And the inside of 3 of the field by the side of a periphery fields, It is the 
manufacture approach of an optical disk of having established the power test field for finding out said predetermined 
annealing power which consists of one or more trucks in the location which combined any one or said three fields. (1) The 
light beam of the playback power which is the power which does not give reversible change to said optical disk on said 
land is applied. Focus, Carry out tracking and one piece or two or more segments in the power test field which chose and 
chose one of said power test fields are made into a unit annealing field, the process which applies the light beam of the 
annealing power for a test from which a value differs more greatly than the value of said playback power for said two or 
more unit annealing fields of every, and (2) - by the scan by said playback power From the difference of the reflection 
factor of two or more unit annealing fields created at said process (1 ), and the reflection factor of the unit annealing field to 
which the light beam of the annealing power for said test is not applied The light beam of said predetermined annealing 
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power found out at said process (2) is irradiated, the process which finds out said suitable predetermined annealing power 
for annealing, and (3) -- The manufacture approach of the optical disk characterized by including the annealing process of 
the both sides of the truck in said data area which scans a land at least while controlling annealing power so that the ratio 
of exposure power and the reflective power from a disk serves as abbreviation regularity. 
[Claim 8] The manufacture approach of an optical disk according to claim 7 of having a means to control said 
predetermined annealing power to set constant the ratio of the reflective power in the mirror section which applies the light 
beam of said predetermined annealing power also to a pit field besides a land, and does not have the effect of a pit in said 
pit field in said process (3), and the exposure power of said predetermined annealing power. 
[Claim 9] The manufacture approach of an optical disk according to claim 7 or 8 of having a means to control annealing 
power to irradiate the light beam of said predetermined annealing power on the intact segment or intact truck which has 
not applied the light beam of annealing power before said process (3), to calculate the abbreviation optimum value of the 
ratio of exposure power and reflective power beforehand, and to become said abbreviation optimum value of the ratio of 
the exposure power and reflective power in said process (3). 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical disk used for informational record or playback, and its 

manufacture approach. 

[0002] 

[Description of the Prior Art] In the field of the optical disk, recording information on high density more is called for. As an 
approach of realizing such high density record, the optical disk of the DWDD (Domain Wall Displacement Detection) 
method (domain-wall-displacement detection method) which is a kind of a super resolution method is proposed. 
[0003] It is necessary to weaken magnetic association between adjoining recording tracks in the optical disk of a DWDD 
method (reduction of a magnetic anisotropy). For this reason, in manufacturing the optical disk of a DWDD method, before 
recording an information signal, it performs initialization (it is called below annealing, the annealing approach, or annealing 
treatment) which weakens magnetic association between adjoining recording tracks. The approach of such annealing is 
reported from the former (refer to JP,6-290496,A and JP,10-340493,A). 

[0004] About the structure of the conventional optical disk, and the approach of annealing, an example is shown in drawing 
9 . As shown in drawing 9 , the conventional optical disk 1 is equipped with a substrate 2, and the 1st dielectric layer 3 and 
recording layer 4 by which the laminating was carried out one by one on the substrate 2, the 2nd dielectric layer 5 and the 
protection coat layer 6. Groove 2a is formed in the front face by the side of the recording layer 4 of a substrate 2. Between 
two groove 2a which adjoin in the direction of a path, it is the part called a land and this part serves as a recording track. 
The width of face of groove 2a is 0.2 micrometers, and the width of face of a land is 1 .4 micrometers. A recording layer 4 is 
equipped with the magnetic layer of three or more layers in order to reproduce by the DWDD method. 
[0005] Next, the annealing approach of an optical disk 1 is explained. In an optical disk 1 , magnetic association of the 
recording layer 4 on groove 2a is vanished by irradiating the laser beam 7 (laser power:mW [ 10 ],nm [ lambda= 780 ], NA= 
of an objective lens 8 diameter of 0.5 and an optical spot : about 800nm) for annealing along with groove 2a. In this 
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annealing process, the passing speed of the optical spot of a laser beam 7 is for example, 2 m/sec. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the above annealing approaches, since an optical spot will be 
irradiated by parts other than groove 2a, the effective recording track became narrow and the technical problem that signal 
level fell also occurred. Therefore, although it was necessary to make small the optical spot irradiated by the recording 
layer 4, since it optimized in accordance with the wavelength of the laser beam for record / playback, the 1st dielectric 
layer 3 had the technical problem that it was difficult to make small the optical spot of the laser beam 7 for annealing. That 
is, when it was also going to secure annealing width of face, maintaining the effective width of recording track, a track pitch 
could not be made small as a result, but the technical problem that densification was unrealizable occurred. 
[0007] Moreover, since it was difficult to raise the absorption efficiency of the laser beam 7 for annealing in a recording 
layer 4 by the same reason, annealing could not be performed with a quick linear velocity, but the technical problem that 
annealing took time amount occurred. Furthermore, when annealing power was changed, the technical problem from 
which record reproducing characteristics good [ the effective width of recording track ] with a rose are not acquired for 
annealing width of face for a rose **** reason occurred. Moreover, for the rose **** reason, the annealing power which can 
realize annealing of predetermined width of face had to determine the track pitch, after taking into consideration with [ the ] 
the rose depending on every optical disk to produce and the method of construction, and it had become the factor which 
bars densification in the radius location of an optical disk. 

[0008] It aims at offering the optical disk which can realize annealing width of face with a small and sufficient precision, and 
its manufacture approach while its recording density is high and can anneal it in a short time, since this invention solves 
said conventional problem, 
[0009] 

[Means for Solving the Problem] In order to attain said purpose, the optical disk of this invention On the disc-like substrate 
with which embossing of a pit and the groove was carried out, at least The 1st dielectric layer, The data area which is 
equipped with a magnetic layer and the 2nd dielectric layer, and is used for record playback of data It is constituted from 
the most inner track by two or more trucks which reach an outermost periphery truck. Each truck is equipped with two or 
more segments, and each segment consists of a pit field and a groove field. In a pit field The address pit of the for the 
wobble pit of a pair and for track addresses at least for sample servoes exists. The truck for record playback of data 
established in the data area consists of grooves. It has the truck magnetically intercepted in between trucks by scanning 
and annealing the light beam which made the land top which corresponds between trucks condense by predetermined 
power, and reducing the magnetic anisotropy of a magnetic film. Rather than the most inner track of the specific field in 
said data area, and said data area, further The field by the side of inner circumference, And it is characterized by 
equipping the location which combined any one or said three fields among 3 of the field by the side of a periphery fields 
further rather than the outermost periphery truck of said data area with the power test field for finding out said 
predetermined annealing power which consists of one or more trucks. 

[0010] since annealing can be tested for every optical disk in said optical disk - manufacture conditions - the optimal 
annealing power in an optical disk - Bala it can ask for annealing power also with the ** optimal in a test field just. In 
addition, even if the annealing between trucks itself is the optical disk of the optical magnetic adjuster of super resolution 
methods, such as an optical magnetic adjuster and MSR (Magnetically induced Super Resolution) with a general magnetic 
layer, and a CAD (Center Aperture Detection) method, it is an effective means in playback cross talk reduction or the 
improvement in a signal quality. 
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[001 1 J moreover, in said optical disk, said magnetic layer forms at least in order of the magnetic domain wall moving bed, a 
filter layer, and a recording layer - having -- the Curie point of a filter layer - the magnetic domain wall moving bed and a 
recording layer - it is lower than which the Curie point, and it is desirable that the magnetic domain wall imprinted by the 
magnetic domain wall moving bed considers as the configuration to which it is made to move toward the 
elevated-temperature section in the field more than the Curie point of a filter layer by the exposure of the light beam for 
playback. The magnetic layer of this desirable example is equivalent to the DWDD disk shown in the conventional example. 
In DWDD, a raise in linear density and narrow track pitch-ization can be attained to coincidence by performing magnetic 
separation between trucks compared with the magneto-optic disk of other super resolution methods. Since it is necessary 
to process the annealing width of face which separates between trucks magnetically with a thin and sufficient precision and 
the optimal annealing power is naturally called for the more using a power test field the more it aims at high density, 
densification can be carried out. 

[0012] Moreover, it is more desirable than the light beam used for record playback in said optical disk to reduce the 
magnetic anisotropy of the magnetic film located on a land or a land, and its production from the magnetic anisotropy of 
the magnetic film located on a groove by scanning the land top which corresponds between trucks the light beam extracted 
still smaller. Since according to this desirable example the power density on a disk can be improved because a light beam 
becomes small, annealing can be realized locally and annealing width of face can be made small. Moreover, if an energy 
density is improved, the use effectiveness of the light sources, such as a laser beam, increases, and since the disk linear 
velocity at the time of annealing can be raised, the annealing time amount of an entire disk can be shortened. As a result 
of raising linear velocity to coincidence, thinner annealing width of face is expectable by the heat dissipation effectiveness. 
[0013] The manufacture approach of the optical disk of this invention next, on the disc-like substrate with which embossing 
of a pit and the groove was carried out The data area which there are the 1st dielectric layer, a magnetic layer, and the 2nd 
dielectric layer at least, and is used for record playback of data It is constituted from the most inner track by two or more 
trucks which reach an outermost periphery truck. Each truck consists of two or more segments, and each segment 
consists of a pit field and a groove field. In a pit field The address pit of the for the wobble pit of a pair and for track 
addresses at least for sample servoes exists. The truck for record playback of data established in the data area consists of 
grooves. It consists of a truck magnetically intercepted in between trucks by scanning and annealing the light beam which 
made the land top which corresponds between trucks condense by predetermined power, and reducing the magnetic 
anisotropy of a magnetic film. Rather than the most inner track of the specific field in said data area, and said data area, 
further The field by the side of inner circumference, Rather than the outermost periphery truck of said data area, further 
And the inside of 3 of the field by the side of a periphery fields, It is the manufacture approach of an optical disk of having 
established the power test field for finding out said predetermined annealing power which consists of one or more trucks in 
the location which combined any one or said three fields. (1) The light beam of the playback power which is the power 
which does not give reversible change to said optical disk on said land is applied. Focus, Carry out tracking and one piece 
or two or more segments in the power test field which chose and chose one of said power test fields are made into a unit 
annealing field, the process which applies the light beam of the annealing power for a test from which a value differs more 
greatly than the value of said playback power for said two or more unit annealing fields of every, and (2) - by the scan by 
said playback power From the difference of the reflection factor of two or more unit annealing fields created at said process 
(1), and the reflection factor of the unit annealing field to which the light beam of the annealing power for said test is not 
applied the process which finds out said suitable predetermined annealing power for annealing, and (3) - it is 
characterized by including the annealing process of the both sides of the truck in said data area which scans a land at 
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least by said predetermined annealing power found out at said process (2). 

[0014] Since it can begin to find the almost optimal annealing power beforehand for every optical disk which is going to 
anneal according to the manufacture approach of said optical disk, subsequent annealing can be carried out with a 
sufficient precision to stability. 

[0015] Moreover, one or more segments which constitute a unit annealing field from two or more continuous segments in 
said process (1), and put the light beam of the annealing power for a test in said manufacture approach, Arrange by turns 
the segment more than the piece which applies only the light beam of playback power, and it is set at said process (2). By 
carrying out the continuation scan of said unit annealing field by playback power, even if it is with [ in a hand of cut ] a 
reflection factor rose, it is desirable to have a means to detect minute change of a reflection factor in alternating current. In 
this desirable example, even if it is with a reflection factor rose in the hand of cut of an optical disk, the reflection factor 
difference of annealing of a local part with an almost uniform reflection factor and a non-annealing field is detectable. 
Furthermore, moreover, since an annealing field and a non-annealing field are detected by turns, detection is efficiently 
detectable by scan, once. 

[0016] Moreover, by said manufacture approach, choose two or more power test fields, and said process (1) and (2) are 
carried out, respectively. Ask for said optimal annealing power for said every power test field, and the optimal annealing 
power considered to be suitable for every disk radius location from the relation between the radius location of two or more 
of said power test fields and said optimal annealing power is computed. As for said process (3), it is desirable that it is an 
annealing process using the optimal annealing power according to the radius location of said land which should be carried 
out annealing. Since according to this desirable example the annealing power optimal in approximation can be determined 
even if it is the optical disk from which the optimal annealing power differs by radial, subsequent annealing can be carried 
out with a precision more sufficient to stability. 

[0017] The manufacture approach of the optical disk according to this invention next, on the disc-like substrate with which 
embossing of a pit and the groove was carried out The data area which there are the 1st dielectric layer, a magnetic layer, 
and the 2nd dielectric layer at least, and is used for record playback of data It is constituted from the most inner track by 
two or more trucks which reach an outermost periphery truck. Each truck consists of two or more segments, and each 
segment consists of a pit field and a groove field. In a pit field The address pit of the for the wobble pit of a pair and for 
track addresses at least for sample servoes exists. The truck for record playback of data established in the data area 
consists of grooves. It consists of a truck magnetically intercepted in between trucks by scanning and annealing the light 
beam which made the land top which corresponds between trucks condense by predetermined power, and reducing the 
magnetic anisotropy of a magnetic film. Rather than the most inner track of the specific field in said data area, and said 
data area, further The field by the side of inner circumference, Rather than the outermost periphery truck of said data area, 
further And the inside of 3 of the field by the side of a periphery fields, It is the manufacture approach of an optical disk of 
having established the power test field for finding out said predetermined annealing power which consists of one or more 
trucks in the location which combined any one or said three fields. (1) The light beam of the playback power which is the 
power which does not give reversible change to said optical disk on said land is applied. Focus, Carry out tracking and one 
piece or two or more segments in the power test field which chose and chose one of said power test fields are made into a 
unit annealing field, the process which applies the light beam of the annealing power for a test from which a value differs 
more greatly than the value of said playback power for said two or more unit annealing fields of every, and (2) -- by the 
scan by said playback power From the difference of the reflection factor of two or more unit annealing fields created at said 
process (1), and the reflection factor of the unit annealing field to which the light beam of the annealing power for said test 

7 



is not applied The light beam of said predetermined annealing power found out at said process (2) is irradiated, the 
process which finds out said suitable predetermined annealing power for annealing, and (3) -- It is characterized by 
including the annealing process of the both sides of the truck in said data area which scans a land at least, controlling 
annealing power so that the ratio of exposure power and the reflective power from a disk serves as abbreviation regularity. 
[0018] Since annealing power is controllable to become a specific value at the time of the annealing power exposure with 
the suitable ratio of said return quantity of light and annealing power at the time of suitable annealing according to the 
manufacture approach of said optical disk, measuring the return quantity of light power in annealing on real time on the 
basis of the almost optimal annealing power beforehand found out in the power test field, almost optimal annealing can be 
carried out on real time in every field of an optical disk. 

[0019] Moreover, it is desirable to have a means to control said predetermined annealing power by said manufacture 
approach to set constant the ratio of the reflective power in the mirror section which applies the light beam of said 
predetermined annealing power also to a pit field besides a land, and does not have the effect of a pit in said pit field in 
said process (3), and the exposure power of said predetermined annealing power, the quantity of light which according to 
this desirable example is reflected from a land and returns » the configuration of a land, i.e., the depth of a land, width of 
face, or the include angle of a slant face the amount of reflected lights -- Bala - just, ** concerns with a land 
configuration in the mirror section and is also fixed, since the reflection factor reflecting an annealing condition can be 
obtained, it is more stable and annealing with a high precision can be carried out. 

[0020] Moreover, the light beam of said predetermined annealing power is irradiated on the intact segment or intact truck 
which has not put the light beam of annealing power in said manufacture approach before said process (3), the 
abbreviation optimum value of the ratio of exposure power and reflective power is calculated beforehand, and it is 
desirable to have a means to control annealing power to become said abbreviation optimum value of the ratio of the 
exposure power and reflective power in said process (3). Since annealing power is controllable to be able to measure and 
compute the optimal ratio in a power test field beforehand for every disk which is going to anneal, and to become the ratio 
optimal at the time of subsequent annealing with the structure and the method of construction of a disk, even if the ratios of 
the exposure power at the time of the optimal annealing power and reflective power differ according to this desirable 
example, it becomes possible to improve annealing precision further. 
[0021] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the gestalt of operation of this invention. 
[0022] (Operation gestalt 1) The operation gestalt 1 explains an example of the optical disk of this invention. 
[0023] Drawing 1 is drawing showing the general drawing of the optical disk 100 of the operation gestalt 1, and the 
application of each truck. In drawing 1 , an optical disk 100 is a magneto-optic disk of a sample servo system, and is a data 
area for 101 consisting of two or more trucks, and carrying out record playback of the user data. Each truck consists of two 
or more segments 102. The number per truck of a segment 102 consists of 1280 pieces and sufficient number for a 
tracking servo. A segment 102 consists of a pit field 103 for recording a sample servo signal and an address signal, and a 
groove field 104 for carrying out record playback of the data. The lead-in groove field 105 and the lead-out field 106 are 
arranged at the inner circumference and the periphery of an optical disk, respectively. It consists of segments 102 like the 
data area 101 except the groove field of control truck 105a mentioned later. 

[0024] The configuration of each truck was shown in the lower part of drawing 1 . That is, the lead-in groove field 105 
consists of three fields of disk management field 105c which records inner circumference power test field 105b for testing 
control truck 105a which recorded the information about how to use a disk etc. beforehand sequentially from inner 
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circumference, and annealing power (usually equivalent to power study of data), the shift management information DMA, 
etc. As for the groove field 104 in the segment 102 of control truck 105a, a part of groove consists of PURIPITTO (it is also 
called embossing). A data area 101 consists of three fields of data regional power test field 101b for testing data area 101a 
and annealing power, and data area 101c. The lead-out field 106 consists of periphery power test field 106b for testing 
disk management field 106a and annealing power. 

[0025] Drawing 2 (a) - drawing 2 (b) are drawings showing structure in case an optical disk 100 is a DWDD playback 
system, and are the enlarged drawing ( drawing 2 (b)) of the perspective view ( drawing 2 (a)) having shown the cross 
section in part and cross section of a data area 101. In drawing 2 (a), 201 is the substrate of an optical disk 100, it is 
formed by the injection forming cycle of a polycarbonate etc., and thickness is 0.4mm - about 1 .2mm. 202 and 203 are the 
grooves and lands which constitute the groove field 104, respectively. 204, 205, 206, and 213 are the 1st wobble pit which 
constitutes the pit field 103, the 2nd wobble pit, an address pit, and the mirror section, respectively. By the 2nd dielectric 
layer, the 1st dielectric layer and 208 are formed on a substrate by the magnetic layer, 209 is formed in this order, and 207 
constitutes the laminating thin film 200 on the whole. Transparence dielectric materials, such as Si3N4, AIN, Si02, SiO, 
ZnS and MgF2, and such composite material, can be used for the 1st dielectric layer 207 and the 2nd dielectric layer 209. 
[0026] 210 is a magnetic coupling cut off region, and is for separating between the trucks of an optical disk 100 and 
preventing the bad influence from an adjoining truck at the time of DWDD playback. An annealer is used for formation of 
the magnetic coupling cut off region 210 by the production process of an optical disk 100. It is formed by applying the light 
beam 212 for annealing of the high power which narrowed down the laser beam for the objective lens which is a part of the 
annealer by 211 (optical spot) to a land 203 and the laminating thin film 200 on the production, and degrading a magnetic 
property. In actual disk manufacture, it is necessary to anneal all the both sides of a truck that perform the usual record 
playbacks including a data area 101 for every one optical disk. It is scanning applying tracking to the land of the field which 
should specifically be carried out annealing by predetermined annealing power, and annealing can be realized. In this case, 
in order to lower a manufacturing cost, it is called for that a scan speed is realized as much as possible quickly for a short 
time. 

[0027] In order to narrow and carry out densification of the track pitch, as the width of face of the magnetic coupling cut off 
region 210 is small, it is better. One of the reasons with the need of making it small is that the same power can also have a 
scan speed, i.e., linear velocity, raised while raising the energy density of the light beam 212 for annealing and being able 
to deteriorate the laminating thin film 200 locally, and another reason is for detecting a push pull signal from the land of the 
truck where a track pitch is more small, and applying tracking. In order to make the diameter of the light beam 212 for 
annealing as small as possible, using the short laser light source whose wavelength lambda, such as an SHG component 
which makes one half wavelength of the semiconductor laser component of GaN or red laser, is about 400nm, NA of an 
objective lens is referred to as 0.65-0.85 more greatly than usual, and is narrowing down small the light beam for annealing 
decided by lambda/NA here. 

[0028] Moreover, throughout a period of [ which is performed by the usual record playback ] substrate 201 (incidence of 
the laser beam is carried out from the lower part of drawing), when short wavelength and the objective lens of high NA are 
used, if it is going to form a light beam on the laminating thin film 200, since the drawability ability of a light beam 
deteriorates remarkably to the tilt of a substrate compared with the usual light beam, it cannot be said to be a desirable 
approach. Paradoxically, when it is going to form a stable light beam over a substrate, short-wavelength-izing of a laser 
light source and a raise in NA of an objective lens are difficult. So, annealing treatment carries out incidence of the laser 
beam from the laminating thin film 200 side here. By carrying out like this, since the effect of a substrate tilt is removed, the 
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smaH and good light beam for annealing can be formed on the laminating thin film 200 by short-wavelength-izing of a laser 
light source, and high NA-ization of an objective lens, for example, size of lambda= 405nm and the light beam 212 for 
annealing of NA=0.85 is small made with about 0.44 times as compared with the wavelength of lambda= 650nm which 
usually uses, resembling record playback, and the light beam of NA=0.6. In addition, since a land 203 is visible to the front 
and it is usually visible like a reproductive groove when a disk is seen from the 200th page side of a laminating thin film, 
cautions are required for a tracking polarity. 

[0029] In addition to the thermal separation effectiveness between trucks, since mainly realizes annealing, this land 203 
arranges. Moreover, the 1st wobble pit 204 and the 2nd wobble pit 205 are formed independently [ a land 203 ] for the 
usual record playback. The playback light beam enables it to scan the center of a groove 202, applying a sample servo so 
that the magnitude of each wobble signal may become the same. Arrangement of a wobble pit is devised so that a record 
playback beam may take even the twice of the path of the light beam 212 for annealing as for tracking, and a pit may be 
arranged by turns by odd number and even number truck. 

[0030] The top view which looked at the optical disk 100 from the laminating thin film 200 side to drawing 4 is shown. 212 
is a light beam for annealing, it sees from space, and irradiates on the laminating thin film 200 from this side, its land 203 
and production top is scanned, annealing is performed, and the diameter of a spot is smaller than a track pitch. 402 is a 
light beam for record playback, it sees from space and a substrate 201 is passed from a back side, its groove [ of the 
laminating thin film 200 ] 202 and production top is scanned, record playback of the data is carried out, and the diameter of 
a spot is larger than a track pitch. 

[0031] the address pit 206 is arranged for the part (it is called the common address) by which the address pit 206 is 
arranged in common by odd number and even number truck like the i-th of a segment 102, and a track number only on 
independence, i.e., an even number truck, and an odd number truck with odd number (2m+1) and even number (2m) (it is 
called the independent address) - it decides like. In this example, the i+1st of a segment 102 shows the case where the 
address pit 102 is arranged only odd number truck 2m+1 . When reading the address at the time of annealing, although the 
address pit 206 does not come on the scanning line, the light beam 212 for annealing can read said common address in 
the address pit 206 of 1 / 2 truck detached building **** side, and can read the independent address in the address pit 206 
on the truck of 1 / 2 truck ******, odd number, or one of even number. It is that of 1 .5 truck detached building and, as 
for another independent address pit 206 at the time of independent address reading, the light beam 212 for annealing does 
not receive interference including a small thing. 

[0032] in addition, when a push pull signal is disturbed by the disturbance from a pit field in an annealing process and 
stabilization of tracking is attained Although what is necessary is just to stabilize tracking using well-known sample hold 
and a well-known low pass filter, of course In this invention, the address pit 206 of the pit field 103 is fundamentally made 
into one piece. Address reading integrated the existence of the address pit 206 of each pit field 103, and enabled it to carry 
it out, and the die length of the pit field 103 is short compared with the groove field 104, and is set as the die length of the 
level which cannot become servo disturbance easily. That is, in order to take large storage capacity and to lengthen the 
groove field 104 as much as possible, he is trying for the die length of the pit field 103 to become short compared with it. 
[0033] Although the light beam 212 for annealing was explained above, the annealing power when actually carrying out 
annealing is explained below. It is a practically important item to make an optical disk 100 into high density as much as 
possible, and in order to realize it, it wants to make the minimum annealing width of face which does not contribute to 
record playback, and to pack the track pitch decided by the record playback width of face which should give fixed width of 
face, and annealing width of face as much as possible. I want to make annealing power as small as possible for that 
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purpose. However, by one side, if annealing power is made small too much, the magnetic coupling cutoff which is the 
original purpose will become imperfect. Therefore, I want to enlarge annealing power as much as possible. That is, in order 
to reconcile said conditions, it is necessary to carry out annealing by the fitness power which there is not greatly and is not 
small. Moreover, even if it may also receive with [ of a rose and the radial hoop direction / a rose and / for every disk ] a 
rose, it may change the fitness value of annealing power on the method of construction of an optical disk and it changes 
the annealing property of a recording layer, it is necessary to be able to anneal by the optimal power. 
[0034] For that purpose, it is desirable to perform power study performed from the former. It was common to have 
performed trial writing beforehand by the power before and behind that, to have reproduced a truck [ finishing / record / 
after that ], and to have measured a predetermined property to the fitness power considered to be a fitness value, as a 
conventional power study method. However, if a fitness value is exceeded, annealing width of face will become large too 
much, and the situation which cannot be used as a record regenerative track after that will generate annealing power here. 
That is, it will become a destructive test. Trial writing which exceeds fitness power in the usual data area has a big problem. 
[0035] Immediately after annealing by small power as the one solution approach, that is reproduced, and how to look for 
the optimal power can be considered from the point that raise power one by one and a reflection factor began to change. 
Since the fault for which this approach requires a duration is the un-destructive test of a certain thing, it can be called 
practical means. However, a destructive test must be carried out in order to gather effectiveness more. So, in this invention, 
especially the data area 101 has arranged inner circumference power test field 105b and periphery power test field 106b 
independently from that annealing is carried out from the laminating thin film 200 side, and an optical disk being a 
magneto-optic disk. 

[0036] This field has a large birefringence, and is preferably on the record reproducing characteristics of the optical MAG in 
the usual record playback, and it is a field. Since annealing treatment does not mind the substrate 201, there are few bad 
influences to a tilt, and since there is no effect of a birefringence substantially, this field is applicable to the test of 
annealing enough. This is the design point of power test field arrangement. Since it is preventing from using a 1mm - about 
3mm field for a record playback field in a common optical disk, especially a periphery field can assign the truck of 
hundreds of and many enough to the power test of annealing for that. Since storage capacity is raised to the extreme, the 
test field of inner circumference or a data area can be omitted, and the periphery which does not reduce capacity can be 
made into a power test field. 

[0037] Preferably, data regional power test field 101b in the data area 101 prepared independently is prepared in order to 
perform the above mentioned non-destructive test. Therefore, it asks for proper annealing power beforehand in the 
periphery power test field, and the above-mentioned non-destructive test is performed by the power which is less than it a 
little, and test time amount can be shortened. In addition, although this data regional power test field 101b is considering 
as one field, it is also possible to assign two or more fields in a data area 101 , and for some storage capacity fall to decide 
a part of a certain thing to be a destructive test field, and to except from a user area. Moreover, although a test field for 
disks, a test field for a drive, etc. which are installed in the inner circumference and the periphery of a common optical disk 
are not illustrated, those fields should just assign a part of inner circumference power test field 105b, periphery power test 
field 106b, or a part of disk management fields 105a and 106b. since [ in this case, ] said test field for disks and the test 
field for a drive are asked for the usual record reproducing characteristics - the object for a drive, and the object for disks 
- it is necessary to carry out annealing of the both sides of the truck with which each test is supplied by fitness annealing 
power. Therefore, when setting a disk test field and a drive test field as inner circumference power test field 105b and 
periphery power test field 106b, the place which does not have the effect of a birefringence by truck by the side of a data 
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area'as much as possible is assigned. 

[0038] Next, drawing 2 (b) is used, the configuration of a magnetic layer 208 is explained, DWDD actuation is explained 
using drawing 3 (a) - (d), and relation with annealing is clarified. In drawing 2 (b), 21 , 22, and 23 are the magnetic domain 
wall moving bed, a filter layer, and a recording layer, respectively, are formed on the 1st dielectric layer 207 at this order, 
and constitute a magnetic layer 208. 

[0039] When the laser beam for annealing is irradiated from the 2nd dielectric layer 209 side, the reflection factor of the 
thickness of the 2nd dielectric layer 209 is low, and it is set up so that light may be absorbed efficiently. The thickness of 
the 2nd dielectric layer 209 has desirable lambda/(4xn) order, and, specifically, they are lambda/(2xn) following (preferably 
lambda/(6xn) above lambda/(2xn) henceforth) lambda/(12xn) above. 

[0040] A magnetic layer 208 contains the magnetic layer of three or more layers so that it can reproduce by the DWDD 
method. A magnetic layer 208 is a layer by which annealing was carried out using the light of the wavelength lambda by 
which incidence was carried out from the 2nd dielectric layer 209 side. When a magnetic layer 208 contains the magnetic 
domain wall moving bed 21 , the filter layer 22, and recording layer 23 by which the laminating was carried out to order from 
the substrate 201 side as an example of a magnetic layer 208, the following can be used as an ingredient of each class. It 
has small magnetic domain wall coercive force into the ingredient of the magnetic domain wall moving bed 21 , and 
saturation magnetization can use an ingredient with it for it with a small ingredient in the temperature requirement near the 
Curie temperature of a filter layer 22. [ the Curie temperature lower than a recording layer 23 and ] [ higher than a filter 
layer 22 ] For example, that whose Curie temperature is 220 degrees C - about 260 degrees C can be used with GdCo, 
GdFeCo, or its alloy. 

[0041] As an ingredient of a filter layer 22, Curie temperature is lower than the magnetic domain wall moving bed 21 and a 
recording layer 23, and it is desirable to use the ingredient which has big magnetic domain wall coercive force to directly 
under [ the / Curie-temperature ]. For example, DyFe, TbFe, or its alloy can be used and a 140 degrees C - 180 degrees C 
thing can be used as the typical Curie temperature. 

[0042] A recording layer 23 has big magnetic domain wall coercive force, has a Curie temperature higher than the 
magnetic domain wall moving bed 21 and a filter layer 22, and can use an ingredient with small saturation magnetization in 
the temperature requirement near the Curie temperature of a filter layer 22. For example, that whose Curie temperature is 
280 degrees C - 300 degrees C can be used with TbFeCo or its alloy. 

[0043] Below, the function is explained using drawing 3 (a) - (d) about the optical disk with which a magnetic layer 208 
contains the magnetic domain wall moving bed 21, the filter layer 22, and recording layer 23 by which the laminating was 
carried out to order from the substrate 201 side. 

[0044] The condition of the magnetic layer 208 when the laser beam for playback is not irradiated by drawing 3 (a) is 
shown typically. An information signal is recorded on a recording layer 23 as magnetization information. In the condition 
that the laser beam for playback is not irradiated, since the magnetic domain wall moving bed 21, the filter layer 22, and 
the recording layer 23 are carrying out switched connection, the magnetization information on a recording layer 23 is 
imprinted by a filter layer 22 and the magnetic domain wall moving bed 21 . 

[0045] The condition of the magnetic layer 208 when irradiating the laser beam for playback is typically shown in drawing 3 
(b). The laser beam for playback moves relatively [ direction / of a black arrow head ] to an optical disk. If the laser beam 
for playback is irradiated and the temperature of each class rises, partial 22p (it expresses with the slash in drawing) from 
which temperature turns into more than Curie temperature will arise in a part of filter layer 22. In partial 22p, the switched 
connection of the magnetic domain wall moving bed 21 and a recording layer 23 is intercepted. At this time, the magnetic 



12 



domain wall of the magnetic domain wall moving bed 21 moves according to the inclination of the magnetic domain wall 
energy density depending on temperature. For this reason, expanded magnetic-domain 21a exists in the magnetic domain 
wall moving bed 21 which adjoins partial 22p. And the front of partial 22p (let the relative migration direction of the laser 
beam for playback to a substrate 201 be the front.) It is the direction of the arrow head of drawing 3 (b). Magnetic-domain 
21a to which the information on magnetic-domain 23a of a recording layer 23 was expanded imprints through located 
magnetic-domain 22a. 

[0046] If the laser beam for playback moves ahead (right of drawing) from the condition of drawing 3 (b), as shown in 
drawing 3 (c) t the temperature of magnetic-domain 22a will rise and it will be set to partial 22p. At this time, the magnetic 
domain wall on the left-hand side of magnetic-domain 21b which adjoins magnetic-domain 22b located ahead of partial 
22p moves leftward (small black arrow head of drawing 3 (c)). And as shown in drawing 3 (d), expanded magnetic-domain 
21b is formed. And the information on magnetic-domain 23b is imprinted by expanded magnetic-domain 21b through the 
filter layer 22. 

[0047] Thus, by the DWDD method, the information recorded on the recording layer 23 is expanded, and the magnetic 
domain wall moving bed 21 imprints. Therefore, it is a kind of the method called super resolution which can reproduce the 
information on a magnetic domain smaller than the diameter of a spot of the laser beam for playback by the DWDD 
method. By the DWDD method, since the magnetic coupling between adjoining trucks does a remarkable failure to 
migration of a magnetic domain wall, in order to prevent it, this effect is intercepted by the magnetic coupling cut off region 
210 by annealing. That is, by annealing, since an optical disk 100 can pull out the high linear-density property which the 
DWDD method has, the high density record exceeding the re-biodegradation ability of the diameter of a spot is attained. In 
addition, light pulse field modulation record etc. can perform record to such a very small magnetic domain. 
[0048] As mentioned above, since according to the optical disk 100 of the operation gestalt 1 fitness annealing power can 
be beforehand found out using a power test field and it can anneal by the power in a short time, an optical disk with high 
record playback dependability is obtained with high recording density. 

[0049] In addition, fundamentally [ a magneto-optic disk ], by intercepting between trucks magnetically by annealing, it is 
known that the record reproducing characteristics of a signal, such as a cross talk and an over-writing property, will be 
improved, and every magneto-optic disk of installation of the power test field of annealing is effective, although the optical 
disk of this invention was used as the optical disk of a DWDD method. Moreover, although the power test field was made 
into two or more fields, the arrangement which one place is sufficient as and was combined if needed is sufficient as it. 
When a ghost becomes a problem in a DWDD property, a control layer may be prepared between the recording layer 23 in 
the laminating thin film 200, and a filter layer 22. On the laminating thin film 200, you may have further a heat-conduction 
adjustment layer for adjusting the sensibility of a magnetic layer 208. The film which can use a metal membrane, for 
example, consists of aluminum metallurgy can be used for a heat-conduction adjustment layer. Generally the thickness of 
a heat-conduction adjustment layer is 50nm - about 500nm. 

[0050] Moreover, after forming the laminating thin film 200, the lubricating layer which applied the protection coat layer on 
the dielectric layer 209 or said heat-conduction adjustment layer, and applied lubricant in order to improve the sliding 
property of the magnetic head further may be prepared. Although a protection coat layer can be formed using the same 
ingredient as a substrate 201 , for example it may apply and stiffen ultraviolet-rays hardenability resin, may be formed, and 
may stick a substrate on the 2nd dielectric layer 209. Moreover, a protection coat layer may be a layer which gave the 
sliding property improvement function of a lubricating layer. 

[0051] Moreover, although carried out from the 2nd dielectric layer 209, annealing treatment in the optical disk of this 
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invention may be carried out after carrying out the laminating of said heat-conduction adjustment layer, a protection coat 
layer, and the lubricating layer. However, when inserting a heat-conduction adjustment layer, it is desirable to make it 
sufficiently thin so that light may be absorbed so that a light beam may be reflected and effectual annealing power may not 
fall. Furthermore, it is desirable to amend spherical aberration to the objective lens of an annealer while stopping the 
thickness (thickness of the protection coat layer carried [ especially ] out on a spin coat etc.) of the layer which carried out 
the laminating with [ predetermined ] a rose. 

[0052] Moreover, although annealing in the optical disk of this invention has both annealed the whole segment 104, i.e., a 
groove field, and the pit field 103, you may anneal only the groove field 103 which contributes to record playback of data, 
and annealing of a part of all groove field and pit field may be carried out. 

[0053] Moreover, the pit field 103 which does not contribute to the rec/play of data may be used for the power test field of 
annealing in the optical disk of this invention. However, by study of annealing power, since the reflection factor of the core 
of the 1st wobble pit 204 and the 2nd wobble pit 205 changes, it is necessary to choose a power test field here so that the 
balance of a sample servo may not collapse. 

[0054] Moreover, although this invention explained the thing with a groove to the groove field in a segment, this may be the 
field of which gestalt of a land, the monotonous section, or the land groove section. At the time of the monotonous section 
or a land groove, for the tracking at the time of annealing, its pit [ like ] section may be prepared in the pit section, and 
tracking may be applied using the pit field usually used for playback by the light beam for a guide prepared apart from the 
light beam for annealing. 

[0055] Moreover, although this invention explained the sample servo format, installation of the power test field of annealing 
is not limited to this format, and can be easily applied also to formats of the optical disk which needs processing which is 
equivalent to annealing or it, such as a continuation slot format. 

[0056] (Operation gestalt 2) The operation gestalt 2 explains an example about the manufacture approach of the optical 
disk of this invention. The manufacture approach of the operation gestalt 2 is the manufacture approach of the optical disk 
which reproduces an information signal with a DWDD method using the light by which incidence is carried out from a 
substrate side. In addition, below, the case where the optical disk 100 explained with the operation gestalt 1 is 
manufactured is explained. Moreover, the explanation which attaches the same sign and overlaps is omitted about the part 
explained with said operation gestalt, and the same part (in the following operation gestalten, it is the same). 
[0057] By the manufacture approach of the operation gestalt 2, the 1st dielectric layer 207, a magnetic layer 208, and the 
2nd dielectric layer 209 are first formed in this sequence on a substrate 201 (this process may be called a membrane 
formation process below). These each class can be continuously formed with the sputtering method for example, by 
magnetron sputtering equipment, vacuum deposition, etc. Especially two or more magnetic layers that constitute a 
magnetic layer 208 can maintain magnetic switched connection by carrying out continuation membrane formation, without 
breaking a vacuum. Layers other than said layer may be formed in from a substrate 201 before the 2nd dielectric layer 209. 
[0058] Annealing which weakens magnetic association of a part of magnetic layer 208 is performed to a magnetic layer 
208 after said membrane formation process by irradiating the laser for annealing of wavelength lambda from the 2nd 
dielectric layer 209 side. About this annealing process, it mentions later. 

[0059] In addition, you may also include the process which forms a protection coat layer on the 2nd dielectric layer 209 
between said membrane formation processes and annealing processes. Moreover, a protection coat layer may be 
performed after an annealing process. Moreover, you may also include further the process which forms the 
heat-conduction adjustment layer explained with the operation gestalt 1 on the 2nd dielectric layer 209 after an annealing 
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process. A heat-conduction adjustment layer can be formed with the sputtering method or vacuum deposition. In this case, 
after forming a heat-conduction adjustment layer, a protection coat layer is formed. 

[0060] Below, an example is explained about the annealing process of an optical disk 100. In addition, below, annealing of 
the optical disk 100 using the substrate 201 with which a refractive index consists of a polycarbonate which is 1 .58, the 1st 
dielectric layer 207 (70nm in thickness) which consists of Si3N4, and the 2nd dielectric layer 209 (130nm in thickness) 
which consists of Si3N4 is explained. Similarly, below, a magnetic layer 208 explains annealing of the optical disk 10 
containing the magnetic domain wall moving bed 21 by which the laminating was carried out to order from the substrate 
201 side, a filter layer 22, and a recording layer 23, as shown in drawing 2 . Here, the magnetic domain wall moving bed 
21 is a GdCo layer (30nm in thickness), a filter layer 22 is a DyFe layer (10nm in thickness), and a recording layer 23 is a 
TbFeCo layer (40nm in thickness). 

[0061] Drawing 5 is an example of the annealer in the manufacture approach of the optical disk of the operation gestalt 2, 
and shows the main configuration section of an annealer. Although said annealer consists of the usual optical disk unit and 
an almost common component and has functions, such as disk motor control, focal control, tracking control, the address 
reading section, and seeking control, the illustration and the explanation of operation of a part which consist of these 
existing techniques are omitted. Below, it explains focusing on the power test in the annealing process which is the main 
point of this invention. 

[0062] The optical disk 100 for annealing is shown in drawing 5 as a sectional view perpendicular to a truck when scanning 
the groove field 104. the beam 212 for annealing - the core of the optical head 500 for annealing to the land 203 - a focus 
-- tracking control is carried out and an optical disk 100 irradiates. Tracking error signal detection uses the usual push pull 
method. As described above, when a land 203 is seen from the laminating thin film 200 side, it is visible to the polarity of a 
groove. 

[0063] The exposure power detector with which 501 measures the half-**** laser of lambda= 405nm GaN, and 502 
measures a part of outgoing radiation light of semiconductor laser 501 as exposure power, and 503 are a beam splitter 
and the objective lens of 0.85 and high NA. [ 504 ] A beam splitter 503 and an objective lens 504 are passed, it is 
condensed by the land 203 of an optical disk 100, and the laser beam by which outgoing radiation was carried out from 
semiconductor laser 501 forms the light beam 212 for annealing. It is reflected and the light beam 212 for annealing 
returns to the optical disk 500 for annealing as the reflected light while it is absorbed by the laminating thin film 200 of an 
optical disk 100 and changes to heat, lambda/4 non-illustrated plate is arranged between an objective lens 504 and a 
beam splitter 503, and said reflected light changes an optical path by the beam splitter 503, and leads it to the reflective 
power detector 505. The outgoing radiation power of semiconductor laser 501 is controlled by the annealing power control 
section of 506 based on the detection result of the exposure power detector 502 and the reflective power detector 505. 
[0064] it reads the address, annealing treatment rotating an optical disk 100 by the non-illustrated disk motor first, and 
making semiconductor laser 501 emit light with playback power level lower than annealing power, and applying a focus 
and tracking, leads the light beam 212 for annealing to periphery power test field 106b first, tests annealing power 
mentioned later there, and is the 1st suitable annealing power ****** -- **. Similarly, the light beam 212 for annealing is led 
to data regional power test field 101b and inner circumference power test field 105b, respectively, the below-mentioned 
annealing power is tested, and the 2nd annealing power and the 3rd annealing power are found out, respectively. 
[0065] The optimum value of the annealing power of the truck which is going to anneal is predicted and decided by 
interpolation processing from the 1st, 2nd, and 3rd annealing power found out above. It leads to the inner circumference 
truck which should moreover start the light beam 212 for annealing, outgoing radiation power of semiconductor laser 501 is 



made into high power required for the optimal annealing for the truck from playback power, and annealing is started. Since 
the optical disk has come on the spiral, annealing is continued carrying out tracking without carrying out jumping. 
Annealing is continued making a sequential change of the setup at the optimal annealing power for which it asked above 
according to the radius which has annealed, annealing is continued until it reaches the periphery truck which should stop 
annealing, the power of semiconductor laser 501 is returned to playback power, and annealing treatment is ended. 
Tracking and a focus are turned off, a stop and a disk motor are suspended for luminescence of semiconductor laser 501 , 
a disk is removed from an annealer, and annealing is completed. 

[0066] Although it is based on the diameter of an optical disk, a track pitch, and a rotational frequency since the time 
amount which an annealing process takes needs to scan all trucks, from several minutes, it takes about 1 hour and time 
amount compaction becomes important practically. Therefore, a small light beam is formed by high power, and annealing 
with high linear velocity is called for. Since the light beam 212 for annealing is small extracted with the objective lens of 
high NA in short wavelength laser, this annealer is suitable for annealing. Moreover, by making linear velocity quick, even if 
it changes annealing power, the effectiveness that annealing width of face stops being able to change easily can also be 
inserted in. 

[0067] Drawing 6 (a) shows typically the relation of the reflection factor after annealing power and annealing. Since the 
property of a magnetic layer 208 does not change while annealing power is inadequate, there is no reflection factor change 
after an annealing power exposure. However, if annealing power is raised one by one, annealing of the magnetic layer 208 
will begin to be carried out by heat absorption of the laminating thin film 200 from the core of a land 203. The place by 
which annealing was carried out, a reflection factor falls. Therefore, since annealing width of face will increase if annealing 
power is increased more, a reflection factor falls more. If annealing power is furthermore increased, although annealing 
width of face increases, the way of increasing will fall from the relation of power intensity distribution, and will become with 
some saturation. 

[0068] Although the laminating thin film 200 and a substrate 101 will naturally break thermally if the annealing power 
beyond it is supplied, it is not illustrating up to there here. It is the optimal power range of annealing turning into range 
across which it faced in two straight lines of drawing, and measuring a reflection factor after the exposure of the annealing 
power for a test, and it turns out that it can be begun find the optimal annealing power. In addition, the optimum value of 
annealing power is calling the annealing power from which record playback of the data is carried out on the truck which 
annealed by different annealing power, for example, a bit error rate becomes below the predetermined range the optimal 
annealing power here. Moreover, in order to stabilize annealing width of face, since making regularity the highest 
attainment temperature of the result land 203 is called for, stabilizing as much as possible is desirable [ the light absorption 
of the land 203 which irradiates annealing power is fixed, and / the configuration of a land 203 ]. As an example of the 
optimal annealing power, the value centering on 3.1 mW is acquired by lambda= 405nm, NA 0.85, and linear velocity 3 m/s. 
Of course, this power changes with a disk configuration, linear velocity, slot structure, etc. 

[0069] Moreover, change of a reflection factor may go up by the design of the laminating thin film 200 of an optical disk at 
the time of annealing. Moreover, in order to find out annealing power with a sufficient precision, as for the design of the 
laminating thin film 200 of an optical disk 100, it is desirable to design so that the reflection factor change after annealing 
may become large. 

[0070] Below, the concrete example of the test approach of annealing power is explained. In order that an annealer may 
find out the optimal annealing power, it chooses one of periphery power test field 106b, data regional power test field 101b, 
or inner circumference power test field 105b, draws it on the land 203 of the truck which has not annealed the light beam 
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21 2- for annealing, and tests annealing power by the annealing power control section 506. An annealer tests annealing, 
making one piece or two or more segments into a unit annealing field, and changing annealing power for every unit 
annealing field out of the non-annealing truck of the selected power test field. 

[0071] This actuation is explained to drawing 7 (a). Playback power, and P1-P6 are the power for an annealing test, and 
P0 sets them constant in DC for said every unit annealing. After raising annealing power sequentially from P1 and making 
it annealing to P6, exposure power is returned to the playback power P0. An annealer measures the reflection factor for 
every unit annealing field which tested annealing with the reflective power detector 505 after an annealing power exposure. 
The result is shown in drawing under drawing 7 (a). It can ask for the fitness power range of annealing with interpolation 
from the result of measurement of each reflection factor. Here, it is thought that the central value of the fitness power range 
is near between power P3 and P4. By annealing an optical disk 100 by the fitness annealing power found out above, it is 
high-density and a reliable optical disk is obtained. 

[0072] In addition, the value from which a reflection factor is different with the location in a segment 102 is measured. 
Although it is easy to average and measure the whole, it is desirable that annealing extracts and uses the reflection factor 
of the required groove field 104. However, it is also assumed that the reflection factor of the groove field 104 cannot 
measure to stability under the effect of cutting of an optical disk 100, shaping, membrane formation, etc. That is, it is 
desirable to extract and measure the reflection factor of the mirror section 213 in the bit field 103 with [, such as height 
(depth) of a land 203, width of face, fluctuation, profile irregularity, and an include angle of a slant face, ] a rose, when the 
absorption at the time of annealing and the reflection factor observed are remarkable and rose ****** is observed. This 
inclination can be distinguished with [ of the reflection factor after an annealing test ] a rose. 

[0073] Moreover, when large with [ of annealing power ] a rose, said unit annealing field is used as one or more trucks, and 
a reflection factor is averaged and measured in the hoop direction of an optical disk 100. When still larger with [ of a 
reflection factor ] a rose, it stores in the memory corresponding to [ in it / for fitness power for every hoop direction, and ] a 
hoop direction for a header and this, and the function using this annealing power based on 1 -dimensional memory so to 
speak may be put in at the time of annealing operation. The same thing is applied to the value interpolated from three 
fitness power (it is a fitness power value beyond it when there is two or more data regional power test field 101b) for which 
it asked about radial, as mentioned above, and it becomes possible [ putting the optimal annealing power in a disk side 
into two-dimensional memory, and irradiating annealing power correctly ]. 

[0074] Moreover, unless the test of annealing is redone, annealing is not carried out, but the truck of a power test field 
needs to memorize the existence of annealing by the annealer side, when redoing. Moreover, a defect etc. is in a disk, and 
when the data of the test of annealing are not reliable (for example, when the reflection factor which should fall has not 
fallen according to annealing power), the function to carry out a power test again and to ask for more exact annealing 
power may be attached at the time. 

[0075] Moreover, any of CAV, CLV, or MCLV are sufficient as rotation of an optical disk 100, and about a servo format, it is 
not limited to a sample servo format and can be easily applied also to a continuation slot format. 
[0076] Moreover, although the refractive index showed the example using Si3N4 of 2.0 as an ingredient of the 2nd 
dielectric layer 209, ZnSe and the refractive index of 2.6 may use [ a refractive index ] ZnS of 2.2 as an ingredient of the 
2nd dielectric layer 209 (also in other operation gestalten, it is the same). In this case, since the laser beam for annealing 
can be efficiently used also by the 2nd comparatively thin dielectric layer 209, there is an advantage that the membrane 
formation time amount of the 2nd dielectric layer 209 can be shortened. 

[0077] (Operation gestalt 3) The operation gestalt 3 explains an example from which the exposure approach of the power 
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at the time of the annealing power test in the operation gestalt 2 differs about the manufacture approach of the optical disk 
of this invention. It differs from the operation gestalt 2 that that whose exposure approach of the power at the time of an 
annealing test was DC-like with the operation gestalt 2 is AC-like with this operation gestalt 3. "~ in addition - writing " - 
by including, since other contents are almost the same as the operation gestalt 2, the explanation is omitted. 
[0078] Drawing 7 (b) shows signs that the annealing power at the time of a power test is changed between annealing 
power and playback power within said unit annealing. Preferably, said unit annealing field is constituted from two or more 
segments, and is changed between annealing power and playback power for every segment. The exposure of annealing 
power is changed in alternating current (AC), as illustrated. 

[0079] After irradiating the light beam of the annealing power for a test, the location which annealed is scanned by 
playback power like this operation gestalt 2, and the reflection factor there is measured with the reflective power detector 
505. In drawing 7 (7b), it begins to change for every segment in the place which the reflection factor of the field which 
annealed by the annealing power P3 annealed, and the place which is not so. That is, annealing power becomes effective 
by P3, and annealing of the land 203 began to be carried out. 

[0080] The start point of annealing is found correctly, without being influenced by said reflection factor nonuniformity, since 
reflection factor change of annealing existence is seen in the detailed field of segment level even if loose reflection factor 
nonuniformity is in a hoop direction if annealing is carried out in AC for every segment as mentioned above. The start point 
of annealing power can be called effective approach when carrying out exact measurement. Moreover, if it is AC-detection, 
since measurement of the reflection factor change with a high precision, such as integrating with the profile of a reflection 
factor, is possible, high degree of accuracy can be asked more for the optimal annealing power. By annealing an optical 
disk 100 by the fitness optimal annealing power found out above, it is high-density and a reliable optical disk is obtained. 
[0081] In addition, although the test unit which anneals is used as the segment with this operation gestalt, this unit may be 
the field which decomposed the segment still more finely, or its set. Moreover, the ratio of the field to which an annealing 
light beam is applied, and the field to which a playback light beam is applied may not be 1 to 1 . 

[0082] (Operation gestalt 4) With the operation gestalt 4, even when the optimal annealing power differs for every location 
about the manufacture approach of the optical disk of this invention based on the optimal annealing power for which it 
asked with the operation gestalten 2 and 3, the optimal annealing power for real time is found out, annealing power is 
controlled, and an example of an approach which realizes optimal annealing for every location is explained. 
[0083] Below, since the method of asking for the optimal annealing power in a power test field is the same as the 
above-mentioned operation gestalten 2 or 3, the explanation is omitted. 

[0084] The manufacture approach of the optical disk of this operation gestalt 4 uses for drawing 6 (b) the relation between 
the exposure power in annealing shown typically, and reflective power. When annealing power is low, the ratio of the 
exposure power before annealing is carried out, and reflective power is always fixed, but if annealing power increases and 
annealing starts, an absorption coefficient will change, the amount of reflective power will fall, and the ratio of exposure 
power and reflective power will fall. If annealing power is furthermore increased, an absorbed amount will become large 
and the ratio of exposure power and reflective power will fall more. If annealing power exceeds fixed level, the ratio of 
exposure power and reflective power will become slow, and will become almost fixed. The optimal power range of 
annealing turns into range across which it faced in two straight lines in drawing 6 (a). With this operation gestalt 4, using 
this property, annealing power is controlled and annealing is carried out so that the ratio of the exposure power in 
annealing and reflective power may become the optimal value. Drawing 8 explains the actuation. 
[0085] In drawing 8 , the field where drawing of an upper case is an enlarged drawing of a segment 102, it is drawing in the 
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middle of having annealed 3 Motome's land 203 from the top, and hatching of the left of the light beam 403 for annealing is 
carried out to two lands 203 from the top is a place by which annealing has already been carried out. In an annealing 
process, the reflective power detected with the reflective power detector 505 serves as an actual measurement as shown 
in 801 of drawing of the drawing 8 lower berth. The annealing power control section 506 compares an actual measurement 
801 with the exposure power detected with the exposure power detector 502, and it controls annealing power so that 
annealing power becomes the optimal value about the ratio. Since the actual measurement 801 of reflective power is 
changed as shown in drawing when passing through the pit field 103, it is desirable to use the value of the groove field 104 
(however, reflective power is measured part of a land 203) with little fluctuation. 

[0086] As mentioned above, with this operation gestalt, since the optimal annealing power is computed for every location 
on real time and annealing can be carried out, the manufacture approach of an optical disk of having performed ideal 
annealing treatment can be offered. 

[0087] in addition, with [, such as height (depth) of a land 103, width of face, fluctuation, profile irregularity, and an include 
angle of a slant face, ] a rose - reflective power - rose **** case like - the effect of [ at the time of mastering ] - almost 
-- what the reflective power of the mirror section 213 which is not can be sampled by the sample hold signal 802, and 
annealing power can be controlled more to high degree of accuracy using the sample hold value shown in 803. 
[0088] As mentioned above, although the example was given and explained about the operation gestalt of this invention, 
this invention is not limited to said operation gestalt, but can be applied to other operation gestalten based on the technical 
thought of this invention. Moreover, in an operation gestalt, also when raising the stability of annealing combining field 
impression or temperature control, the test approach of annealing power is effective. 

[0089] In addition, although description of "being the optimal" has been carried out about annealing power by explanation 
of the operation gestalt of this invention, this thing of the "proper" value which "it is the optimal" is not limited to one specific 
value, and had a certain range is pointed out. 
[0090] 

[Effect of the Invention] As mentioned above, by the optical disk and its manufacture approach of this invention, since the 
field which does not influence capacity reduction is equipped with a power test field, and the fitness value of annealing 
power can be beforehand computed by testing it correctly by sample servo system tracking there in the magneto-optic disk 
of the DWDD playback system which carries out groove record, annealing width of face in the annealing process at the 
time of manufacture of an optical disk can be carried out correctly and minutely. And since the scan speed of annealing is 
made to a high speed by irradiating the beam for annealing with the high energy density extracted to the annealer 
(approach) more minutely than the record playback beam formed by the objective lens and short wavelength high power 
laser light source of high NA from the laminating thin film side which is not influenced of a birefringence or a tilt, an optical 
disk with the high dependability of the record playback of data with high recording density is obtained cheaply for a short 
time. Moreover, even if it is with [ of the annealing fitness power in lot-to-lot / of an optical disk /, a hoop direction, and the 
direction of a path ] a rose, the exact annealing power which should be carried out annealing can be predicted by the 
reflection factor test in two or more power test fields. Furthermore, since annealing can be carried out acting as the monitor 
of the reflection factor in annealing, and controlling annealing power to a true fitness value in addition to prediction power, 
if the power test in this invention is performed, width of face of the annealing field between recording tracks can be made 
small, and, moreover, homogeneity of the width of face of an annealing field can be made high. For this reason, signal 
level is large, recording density is high and that practical use effectiveness is [ a cheap optical disk with a low noise is 
obtained, and ] very high according to the optical disk of this invention. 



19 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the general drawing and the application Fig. of a truck showing the optical disk in the operation gestalt 1 of 
this invention. 

[Drawing 2] It is the cross-section perspective view (a) and laminating thin film enlarged drawing (b) of an optical disk in the 
operation gestalt 1 of this invention. 

[Drawing 3] (a) - (d) is a mimetic diagram explaining playback actuation of the optical disk in the operation gestalt 1 of this 
invention. 

[Drawing 4] It is the top view having expanded and shown the relation between the optical disk and annealing in the 
operation gestalt 1 of this invention, and the light beam used for record playback. 

[Drawing 5] It is a block diagram showing that of the optical disk by which annealing is carried out to the important section 
of the optical head for annealing used by the operation gestalt 2 of this invention thru/or the manufacture method of the 
optical disk in 5, and relation. 

[Drawing 6] It is drawing explaining the operation gestalt 2 of this invention thru/or the annealing power in the manufacture 
method of an optical disk and the property of an optical disk in 5, and is an explanatory view in connection with [ in 
connection with the operation gestalten 2 and 3 in (a) ] the operation gestalten 4 and 5 in (b). 

[Drawing 7] It is an explanatory view explaining the power test of the manufacture method of the optical disk in the 
operation gestalten 2 and 3 of this invention, and (a) is the operation gestalt 2 and (b) is the explanatory view of the 
operation gestalt 3. 

[Drawing 8] It is an explanatory view explaining power control of the manufacture approach of the optical disk in the 
operation gestalten 4 and 5 of this invention. 

[Drawing 9] It is the sectional view showing an example about the manufacture approach of the conventional optical disk. 
[Description of Notations] 

100 Optical Disk 

101 Data Area 

102 Segment 

103 Pit Field 

104 Groove Field 

105 Lead-in Groove Field 

105b Inner circumference power test field 
101b Data regional power test field 

106 Lead-out Field 

106b Periphery power test field 

200 Laminating Thin Film 

201 Substrate 

202 Groove 

203 Land 

204 1st Wobble Pit 
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203 2nd Wobble Pit 

206 Address Pit 

207 1st Dielectric Layer 

208 Magnetic Layer 

21 Magnetic Domain Wall Moving Bed 

22 Filter Layer 

23 Recording Layer 

209 2nd Dielectric Layer 

210 Magnetic Coupling Cut Off Region 

21 1 Objective Lens 

212 Light Beam for Annealing 

213 Mirror Section 

402 Light Beam for Record Playback 

500 Optical Head for Annealing 

501 Semiconductor Laser 

502 Exposure Power Detector 

503 Beam Splitter 

504 Objective Lens 

505 Reflective Power Detector 

506 Annealing Power Control Section 

801 Actual Measurement 

802 Sample Hold Signal 

803 Sample Hold Value 
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zxmt, (2) mm9E.'V7-ic&zmmc&-oT, 
mmxm en -r?f^dibfeifi»©*tt7'--;i/is«©R 

*f*i:* BufBxXFffl©7^-;l//S7-©ftfcr-A£S 
- ;l/ tc)g^) ft |5|Bp/f 5£© 7 - - jW i V - * Ho if tH f X 

(3) mzxm (2) T'MoittHL/cBijfHm^o 

ME-r-*tBttl*3© F9v *©M« 

Coo l 4] ffliBtt7**x*©i!Bt#ffiK:J:fttf, 7- 
- )l L J; r> 1 1 2> K.T f X >? n lc 15 1£ 7 < 

[0015] £rcmmmrt&-ete, mmxm co ic 

#*!!ST3— fflW±©-tey*^F*£Sfc:BIHU WIS 
It (2) fcfc^T, H^W-ThuBBWAZ^-^M 

«OSi*J|sj6**ffl"P**. «tH«, -m<DfE 

[0 0 16] SfcffilHBaKrffi-Ptt, 

*«»fflj8tf, mmxm co fcjctf (2) ^^en^'n 

;W^7-^*46. 88S©flME'<7~rX h18t«©¥&ffc 
ffli:ftuIB«jiT--;W^7-t©M^5>T 1 VX^^ 

l/T6t, fflBIS (3) H\ MfB7r.-;U-T^$v> 

ntf, *®fimc&^Tmmrs.7=--)VJ^-t)mti.z> 

Krr-i X*T'&oT&, ^WWc&M&7--;W<;7- 
*©»©7--/l/*J: 9££lcfiia 

[0 0 17] &fc#f8EJ3'J©ft^X*©S£7*ffili, 

tc, 'M<tt^lOi«m »I4/B> IS 2 ©!§«{* 

J#2n, fcr«yFfW*fc«, ^>7Vl/1*--*ffl©'>&< i: 
fc— **©7*7Vl/e-y hi: Y=>v 57 KUXffl©7 FU 



Xfc!<y htffiFffiU f ? -^nl^tCi9ltP,tl/cT J -^©IB 
»S£ffl h v -y * « $01/- 7T*«lfi£? fru h v -y * m »c 

T*j£fi L 7--)V L T«14»©«&l#l73 14 £ -BrS 
Ci:fc<fct>F^y* WfcO&lWfciBBr* ftfc h77^ 

J^©«rt«h7«y^ct0tMfi:rtJliiJ©®^ ft&tfte 
MEf- 2 »«©«$*« h 5 -y ^> J; 0 S 6 fcttflW© 
®«©3S«©?-5, ^m^-ofcL<ttiKHE3«« 

7^-;l/^7-^V^c-r/-c46©^7— TXVffim*WL 
WcK7*X?<DmW£im-X:$>-3T, ( 1 ) buIB^V K 
XtcfuIBftxV X * {cfct UT^T3S!WKfb%#**i v<7 
-T'feSS^^7-©^e-A«r^TT7*-*X > h- 

jSA,/£^7— fx hts«F«i© i fit l < imm<D 
y bzmi&7--ji>wm£ lt, mm<ommmtL 

7--;im®,&lc, IWBH^/^7-©ffiJ:»3^*<^o 
fi©g&3-rX hffl©Z^-;W^V-(D7 1 6e-A^ST 
Slit, (2) iM!BfS£/S7-£J:S;£4lcJ:^T, 

buIbxs co -?ffr«Lfc«»©mto7--;i/ra«©£ 

W^fc, MIBxX hffl©7~— ;W<7— ©)tlf— 
TTvftv^fiT 7 — -;l/M«©SI**i:©M^e>, T— 
- ;l/ ic ft MIBr/t5£<d 7--;W<7-*lottmtI 
(3) HfflBXg (2) T-MotttbLfcHOHBm^© 
7--;l//^7-©)tlf-A*HSWL, BS*f/<7-i:-r-f 
X ? OS*t^ < V — © J:b A^BS— tft^i^tCT'^- 

<Dmm<D'p% < a t v > Kapj&jtSE-r a 7--;ns t 

[0 0 18] MIB^f J 'rX^©iijg7j^tc<fcn(±\ 
7-^S2ptcUT, 7 , --;l/tf»©5503tt«/<7-«rU7' 
M t» ftm£7--)WU-t <Dttt) v MW*7=.-)W<y 

% urn v % % © t\ ye -rv x ^ © if ©n^ t- t s 

ft 7--— ;|/* U 7;!/^ -f AlcHSgT * § „ 

[oo i 9] zrzitimmmjs'&T'it, tuiaxse (3) t 

*5I/>T, HtraB3f^©r-— ;W^7— ©^tf-A%v> K 
gp©(iA>lctf-y hffiiSfctaT, MIBt?>y 
>y ho»S<0ftv>5-7-g|5TCDSW/^7— HolBm^ 
© 7 7- ©R^St^ 7 - i: ©Jrb^— ^ i: -T -5 «t 5 
ic mflBF^S © T - - ; W < 7 - *»JW-r 5 ^I5^r S © 
tf«F*Ll/\, C©»SLV^iJ(cJ;n{±\ 9^K»^6g 

F©Si«, 1i> *Si/^i«sjffi©ftK*if»cJ:oT, S*f 

•t-^t\ 7 i/«ne«rsi» u /ts*f^^t# 5) na © 
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[0020] trzmmmm?5&T*iz. mzxm o) <o 

<D-t7* y Y L < t4 h 7 v ir\cmWfi'fc<r)T--)\<rt 
(3) fc*5tt«^/«7-fcR|*/*7-i:©J±©ffiaEI& 

■r^-rVx^fttc^^tt^fe^^c^^y— rX 

*?>o 

[0 0 2 1] 

[0022] (ussfijn i ) mmnm i t-«, #«m3© 
[0023] mi it, i o^x* iooc 

T, ftfVX^ 1 0 Qit^yf)^- if^M^mMrr 
^X^T'&tK ioitt«Soh77m)S5, a- 

^>H0 2Oh7'^at3 ©$a4#JxJ4* 1 2 8 Offl 

t> #ic-tft%m&frzm&o 

>h 1 0 2 it, Vy-?)W- tfm&'PT FU-XM^^ria 

^©rtMi^n/itcti^n^ti, u-K-r>«« i o 5 1 

P-;Vh7'^ 1 0 5 a©W-7iTOli, — ^ 
®« 1 0 1 i:|S)i;j:3tc-by^>h 1 0 2t«3nt 

[0 0 2 4] ^h77^©Mti0 1 <DTmc7j%Lfco 

3yfu-;H77 ^ 1 0 5 a, 7-— £xX 

7-fX h®« 1 0 5 b*6Cfk:^eea««DMAft 
2*K»t5f-fX*tlS«l 0 5 c©3W*^i 
J#£n3o n>hD-;l/h77^105aOtW>h 
1 0 2 ft<D7)\s-zrmm 10 4ti> *?)\>—-7<b—W7 

fS«l 0 1 -r-*®«l Ola, 7--;W^7-4 
r-X h-r^fci*©-^— ^^rt/^y— t-X hHigc 1 0 1 b 

a&tffc7*— i o i c©3««^e.*«, y — f 

10 6(4, f^X^faiil 0 6 a£6>tf 



1 0 6 b^StiJ/fiSttS. 
[0 0 2 5] 02 (a) ~EI2 (b) (4, ^X^l 

0 l©-»WS*;SLfc*MIB (0 2 (a) ) 
i:»facote7cllI (0 2 (b) ) T*&5o 0 2 (a) fcfc 

i/T, 2 o i i4ftrVx^ i o oos«T^o, 

ta, J?*t4, fc£*{4*0. 4 mm— 1 . 2mmigKT*& 
5o 2 0 2 i: 2 0 3 te^tl^n, 10 4 3: 

ffii£ir&if)i<—zrt : 7>\!X°$>2> 0 20 4, 205, 2 

0 6*5«fctf 2 1 3(4^-n^n. £<y hfttt 1 0 3 
t*Slf*^l/lfyh, Bf^^TVU^y K 7 Kb 
Xk?<y hfe.fctf-^— SBT'feSo 2 0 7l4Sll!f§»£ 
■ > 2 0 8 litt&flT 2 0 9 (4^ 2 8SW(W?S«±»<: 

m 1 sivfMi 207^4^2 mmwm 2 0 9 &c it, tc 

tx.l£S i 3 N 4 , A 1 N> S i 0 2 , S i 0, ZnS, 

[0026] 21 oitmm^mmmx'^K). ytr-t 

7.5 1 0 0Oh77 *H*$MliU DWDD|f£fl$fc:» 
Jg F ^ >y * g (Dm$ZW*ffi±t S fc«><D fc 
WMM-&W8mW2 1 OOJgfiRKfi, t^t-VX^ 1 0 0 

<D-fflT°&&ttW)l'>X*2 1 1 •V\s- J $\Z-L,W0 
&fofcl%'V7-(DT--J\'mft.V-L. (5tX^>y h) 2 

i2*. 7>K2 0 3 * e.tf te^-oaisia ±©«wwst 
2 0 0&CM3TT, a«wa«Ht*^ts-&acfej(5<« 

fc, f-flU l 0 l ^^fejl^-OlBISB^^tTd 

i*.mcitmfe(DT-->w*'7~?T=.->['-f^mw<D 

[0 0 2 7] mm^mmm^.2 I 0CD*St4, h77^ 
if y ^ ^r^* T j&VSffl tt %> fc >£> iCs /Jn$ » mt'h £ V > 

;bffl^tT-A2 1 2 <Dx*;l/4 ? -tefi*±lf TSBfW 

Otoa^ti, ±t) h77 ^'tr•y7 ^ •^^)/J^^ 

2 1 2 Ofil*t*5^/K < tift*, HCX'itfz 
tx.i£G a N©¥»#U-1fJlS^#eu--y©»fi* 
^lC-T?>SHG|g^if£0teSA^4 0 0 n m *U&© 
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#< 0. 6 5-0. 8 5 t-fSCt-V, A/NATftf 
[0 0 2 8] gfc, ffi&m^MH AO^l/>X%Mo 

tcm&. mnmmn^xn ? ^ ? 2 o iml 

fct^ig, X — 4 0 5 n m N NA = 0. 8 5©7--;l/ 
fflft£-A2 1 2cD-9--rX(i, iHtfBiiS^CfC^jZfc 
IA = 6 5 0 nm, NA = 0. 6 ©ftfcT-A fcJt«!"rs 
i:, ttO. 4 4«fc/jNS<T#S„ fcfe, *WS»§£2 0 
0ffiffliJfr6TVx*£M££:> 7>K2 0 3tt#ffifcjt, 

[00 2 9] CO7yF2 0 3(t h^y^fflOM* 

tfsna&si ic a p * , ± ic it r >i> ztnm? z> k 46 ic sea 

F2 0 3 fcttgiJK, m 1 7*7>kr-y h 2 0 4 tg2 7 
*!T;Hi -y h 2 0 5imvr&&o JWPft©?*:/^ 

T, S^bT-AA^/V-^2 0 2©4>&*j£*T'#3 
.fcSteLTi^So «>^-r;Hf'y KDIBffitt, 8BStf?£lf 
—AAV ;l/fflJtlf— A2 1 2©@©2fgT&. h 

^y*>y#frfr.5J:5^ SfBu ffl»h7V^-eS55 

[0 0 3 0] 13 4 tc. ft-r-fX*l 0 0 2 0 

0V&frt>TLttmm*7frto 2 1 2«Tr.-;l/ffl^tr- 
AT\ %&Mfrib¥LT^Mfrt>mmmWk2 0 0±fc!H»S 

7> F2 o 3ftt>zncz<Dmmm±itjiE&Lx, r 

--fr&fi ? *>(DT\ X#>y Mitt h^>y ^tf«y^<tt) 
/Jn^^o 4 0 2tiIB»S£fflfttf-AT\ «SB5fr6jlT 
JHII^e>»«2 0 1 ^jIjMLT, *M3i« 2 0 0©?VI/ 
-7*2 0 2&£mc^©5Ift;i«±££gLT7 :? -*£I2 

[00 3 1] T F fcf-y h 2 0 6 tt, -b^yHO 
2 co i SlOi?lc, *»fcffl»h-5-y*-e#3ifc:EB 

(2m+i) tm& (2 m) -eaai-rftto-Bfl 

S h77 h 7 7 7©*(C7 F UXt?7 h 2 0 6 

< 0 coffii-eti, -tr^v>h 1 o 2 © i + 



h7772m+l fclttCT F l^X fcf -y h 1 0 2 tfBBBS 
tPHfteti, 7^-;l/fflft£-A2 1 2^7FUXtf7 F 

2 o 6teHE&m±ictez.&^t>\ mimmr fux« i 

/2h77 ^gin/cMt^ FO7Fl/Xlf7F2 06 
5M#BZtU niLTVUXlt. 1 /2 F^-y ^gtnfc, 

tt«av^n*^o F77^±o7Fi/xif7F 

©3fci:7 FUXtf-y F 2 0 6 W\ 1. 5F5>'y78tnT 
1>3©T\ 7--;UfflJtlf— 2* 2 1 2 

[0 0 3 2] — ;l/JflSJcfe(,^try hmt&fr 

wmmm. y ■< jv * *m ^ f v >y * > ^ nif 

*5gB^T'«tf>y F««l 0 SOTFU-Xtf^y h 
2 0 6«a*W{C H@£:LT*5!K TKUXK*tt^&lf 
•y hi^i 1 0 3 ©7 FUXtf-y h 2 0 6©*^^^ 
TSIfiST?**«t3»cLT*5t), tf-y MUSS 1 0 3£Dfi? 
lZ<f)\,-~?m®.\ 0 4lCj:b^T5g<, -9— ^SLfc^t) 

ttg<-rsfc*6, tr-y biuDc i o 3©*${i, *n»cjt 

[0 0 3 3] iX±T*TX-;Uffl^lf-A2 1 2tO^T 

;H6*«/Mc LT> — ^©♦a^fc^S^^IB^W^I'B 
LfcV\ L*-»U -73T*> T— -;W<7-*/>* < 

[0034] zvrcsbicit, i£&frt>i7t>ftx2rc^y 

MrSi©/<7— -ea&&^i;i6KL»**m\ ^©^tcia 
ir^oh77 7^bt, m«©wptt*iw^-rsc 

•T €x , * ©a tc BE® B£ h 5 >y ^ L T ffi 7L i£ v 
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#l4*#fcHgiS*M&5o 
[0 0 3 5] --DfOmmsmtLX, /Jv£W<7-T7 
;l/ b fctt-T <*{C ^ C £W£ b T . JKfts < -7- £±tf 

Xh^^WM ^CT\ C£DfgBfl-Uii, 7-- 

Mmmfm 2 0 o«i*>e>^sssns c 1 1 s ytv** x 

0 1 ttiSiJlc, «JS/<7-f7 10 5b tfl.Jg|/< 
hfftA 1 0 6 b^BaSLfco 

[0 0 3 6] ffljatf*^* < v a^oiait 

W£T14ft&M©lBtiS£#tt±W£ b < ^tB«T*& 
So Z^-^MilUu 112 0 l*^LTVftV»fci6, 

b fc*tr SJgiJff tf'>& < „ *g®#T©i53§fe iistw 

So 1ttcnilna^t4, -(JO)ief^7mimm~3 

Sfc*6, fd*7^-;KD/l7-f^ 
<©h7«y***J9ST.5Ci: +#nrfiiT* & S . IBIS 

nl^c^^BSLT, CfcOfcV-'fl.fll*^ 

[0 0 3 7] giJfcKW-fc 1 0 1 ft<D7>-*m 

^«rt/<7— rX hnBi^ 1 0 1 b(4 1 OOl^t LTV> 
Sft\ 0 lrtfc«»©Mtt*»J9 3TTfe 

fcg-efeSo -uao^^x^ort^^n^ifc^g 

*&£ttBa«LTV>&t<\0<, *ne.O®«l4rtH/^7- 
t^X h^HiDc 10 5b fc$W^7~ rX MSHE 1 0 6 b<0 
— g|5fcL<{4, f-i'Xi'fliil 0 5 a, 10 6b© 
— M*9J»J3Tntf«fcv\, sulB-r-f X^ffix 

X MB** K7^7fflrX Sm<DfB§fH£ 

— ;W*7— 1?7- — ^nTV-'SCttfj&glC&So b 
fctf-iX. rta;<7-fXM«l 0 5 bfc*Wa><7— 
rXMlSEl 0 6 bKf-f^*fXHIi«J{'K7'('7*f 



[0 0 3 8] (b) fiSH/i 2 0 8 <D#} 

fiKfctBEEU 03 (a) ~ (d) 4«oTDWDDitt 
*WWb7'--/l/i:OB8«%Me.*^C-r«o 0 2 (b) 
fcfcl^T* 2 1, 2 2, 2 3t4*tl^tl» SatSSWlJSx 
3HBr«fe«fct/l5»S"efe 9 , C ©WSlcm 1 2 0 

7 0±lcM?tlT> Ittl2 0 8*Iljlt5. 

[0 0 3 9] ^2»I2 0 9©jfi£t4, |g2t£«* 
12 0 9ffll*'»e»7'— — ;i/ffl©u— 9*^fig*tbfci:^ 

(4, A/ (4 X n) <DffimW$L<. A/C12X 
n) J-X±A/ (2x n ) J-XT (#$ b < 14, A/ (6x 
n) &±A/ (2x n ) J-XT) TfeSo 
[0 0 4 0] 2 0 8 14, D W D D^TSTfl^*^ 

ffitt «fc ^ K 3HJW±©8H4f*«*^tr 0 J&ttH 2 0 8 
«, ig2!3mJl2 o 9»^£Am^nfc?&ftAcDft£• 
ffll/^T7 T ^-;l/£n/-d■T;i&So ttttJB2 0 8 CO— M 

bT, «tt«2 o 8#, IS2 0 1 flij*>e»wBic««^n 
rcstig^na/i 2 1 , mmm 2 2 is^mmm 2 3 *-§*r 

^T'tSo 5BH*£Kj«2 lOttttfcJi* /hSfcaStoW 

mmikW'^z&itm*. Way -ss*<ia»» 2 

T'tSo rctZ.i£, GdCo J fGdFeCo > £fctt^ 
0^t?*3. U — Sfi*< 2 2 0 °C~ 2 6 0 °Cmm<D t<D 
^rffl^ScltA^T^So 
[0 0 4 1 ] »fl2 2©TOt bT«, +a U-gfi 

&®m®mm 2 1 -^gas*« 2 3 & 0 tfit^t©-??* »>, 

m*m^%£t.t>m£L\,\ tct^f, DyFe-^Tb 
Fe, £tcl&*<D-&±*m^2>££tfX%, ^(Dmitti 
r^zL V—Umt bT 1 4 0°C~ 1 8 0°C<D$><D*m^ 
SCi:A^T'tSo 

[0042] ib»«2 3tt^**«aMW**#u at 
b, 5i»f/i 2 2 o*3L u -sfiififii©iafi«5HT?isaa 

FeCo, ^fet4 ; eO-&^-r\ U— SS* S 2 8 0 °C 
~3 0 0lCOfe<0JfefflV>5ilfc*<1»*So 
[0 0 4 3] OTttt> 5&14J12 0 8 jbV »«2 0 1 ft 

**&jefcswsnfc«!i£«iji2 1, mmmz zns^xs 

IBffl5«2 3^-g-tyJt-rVX^tcoV^T, 03 (a) ~ 

(d) *m^x*<»itmittim*%. 

[0044] 03 (a) n&mu—*fytifimsti-£ti 
x^*^t%<DWLVkm2 o 8<o^km^m^mc^t a m 
mmmz, ssmmz 3icmitmmtLx%m-£ti&o n 
*ffl u-ifKtfmmzrix^&^vimxiz, mm^mm 

2 1 , «I2 2i5£mmm2 3*^«MS^bTV»S 
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mm 2 i ic$mzftr^z, 0 
co o 4 5] >rytztmmLfc£i<<DM<&m2 
oscom^ 0 3 (b) icm^.mc^ir 0 n^.mv- 

■fzt^ mwm 2 2 cd— gptc rag#**a>j-sjgj^± 
2 p (sifoMis-e^-r) #£i;s„ gp^ 

2 2 pt'ti, 5&ig*£ij/l2 1 tIBiS«2 3 

2>o CtDfcib, 1®5}2 2 p (cPJTf SI" 3f&l£Ml 2 
1 &*£nf<:fiBE2 1 a^fit^o ^LT, 3$ 

^22 pcotff^ mm 2 o i ic*hrsi!i£fflb--<fft© 
ffi^tw^^i/j^ipj^Hfr^fr^o 03 (b) co^enco^ 

ftT&So ) K{4BlT3fiBE2 2 a£;0LT, fBS»2 
3©^E2 3 acD'[ff8tfffi*£nfcB£E2 i a {c^^ 

[0 0 4 6] 03 (b) <DVimfre>U£.mU- fMffl 

73 (0CT)fe73lR]) IC&mtZt, 03 (C) tC^-T«fed 

(C, IE2 2 aC0r u m^±WLTSP^-2 2pt%5„ C 
<Dt%, %Vf2 2 pCOHu73lC^B-r§5SK2 2 b K|$}g 
-T5^E2 1 bcD&fJc0fiSH^&7?[p]tc^»-r§ (0 3 
(c) cD/h£v\ii&EP) o ^LT, 03 (d) fc^-TJ; 

sic ffi^c$nfc{KB:2 i btf^snso fit, fit 
^:?nfc^E2 i bias, m«im2 2^lt«E2 3 

[0 0 4 7] COct^fC, DWDD7?^T'ti, fBIM 2 

3icimzt\rcmmtftfc*isfiTM.w&mm2 1 kie^ 

ft©X#y Mi J: t) fc/jN* V^«K©1«fB*S^-rs £ 4: 

^Ri^jeisftfci/^tona^o-ffl-pfeSo dwdd 

LvWSfc-Sa.S©"?, J tti*l»±-rsrc«67'--/l/U: 
J:SaS0S-&jB»fSI«2 1 0£J:oTC<DE«;£iBBrL 
T^5, oStK 7c-;HcJ:oT, JfcfV**100 
DWDD55^©«r-3TVSl«ta«BiS1#tt*5l#li|-r 

'NcotB^fi, ft/^xSSW^HBSS&^CcfcoTfr 5 c 

[0 0 4 8] JJLL©«fc?k:» UMllO^f-fX^l 
0 0teJ;ttff, rX h^^-pTjg'tt^T'^.- 

[0 0 4 9] ^B^CDftrVX^fci, DWDD75" 



v> 0 DWDDifttT=r-^h^iajjafc*si:*«, sub 

» d 2 0 0 ftOSB&AI 2 3 £>IWt® 2 2 t(DffllCffl®m 
*«»TfcW\, «««ffii2 0 0±»C«, 11412 0 8 

Tf*So »M5S?3!!ilB©ffS«. HRWfctt, 5 0nm 
— 5 0 0 nmSfltT?fe*o 

[0050] mmmm2 o o^nmLrcmicii, 

MMfcm 2 0 9 fe L < tt, ffii2f»eJ*HSS©±£«« 
h««, StS2 0 l i:PI«©t!rS«rfflv^T«*ST** 

MLTti^u mzmm*.m2 o 9±tcs«^teo 

[0 0 5 1] ^fgBJICO^-x-r X ^7 {CjottS 

frwmt, m2mmwm2 0 9±i)^mmvtci}\ mz 
msmmsm. em^-hm. lt*^6* 

[0 0 5 2] Sfcn *»WOJt7*W X^fCfelJST'-- 

hfS^l 0 3«rM73T-— ;1/Lt^5^ r f — ^<DfB^ 
ff<ttc*^-r*^l/-7fa«l 0 3<D^^7^-;l/LT 

[0 0 5 3] gefc, X^JC*3^57'— — 

;l/cr>^7— rX hnH^c«, t 2 *— ^cogSSJC^L^V^tf 
•y(>SiSl0 3^oTi^. fcf£L, CilT% 7- 
-;W<7-o^B»«:«t 0, S 1 7*^Vf <y h 2 0 4 t 

m2<y*y°)i¥v h 2 o 5©i£'k©sw^*^{t-r5c9 

[0 0 5 4] $fc, *58Wtt-fc^> \-ft<D7>\s-7ffi 

^ t> L < (49 ^ K ■ yap© Emmco 
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[0 0 5 5] £Tc, #fg0jmi^:x7Vl^-tf7*-v 
>y MCOt^Tl8WLfc*\ 7^-;KD/S7-7-X hffiW 
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